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(54) MOBILE RADIO COMMUNICATION SYSTEM 

(57)Abstract: 

PURPOSE: To attain the communication by 
applying relay connection to other 
communication terminal equipment when the 
communication terminal equipment is available 
of signal relaying is in existence around a 
concerned communication equipment so as to 
establish synchronization even when the 
concerned communication terminal equipment 
is located at a dead zone. 
CONSTITUTION: The system is provided with 
one base station or over (21, 22), mobile 
communication terminal equipments 11-13, and 
a management station 31 acting like a host 
station to the base stations 21, 22 to manage 
and register position information of each communication terminal equipment. Then at 
least either of the communication terminal equipments 11, 12 is provided with a means 
relaying and sending information included in a signal sent through a 1st outgoing 
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channel from the base station 21 to other 2nd outgoing channel than the 1st outgoing 
channel, and a means relaying and sending the information included in the signal 
subject to relaying and transmission and coming from a 2nd incoming channel 
corresponding to the 2nd outgoing channel to a 1st incoming channel corresponding to 
the 1st outgoing channel while being addressed to the base station. Thus, the 
information included in a control channel sent from the base stations 21, 22 is reached 
not only in an area covered by the base stations 21, 22 but also to the outside of the 
area. 



CLAIMS 



[Claim(s)] 

[Claim l] In the mobile radio communication system equipped with one or more base 
stations, a movable communication terminal, and the one Administration Bureau that 
does registration management of the positional information of said communication 
terminal as a higher-rank office of said base station The means which carries out 
junction transmission of the information included in the signal transmitted to the first 
going-down channel from said base station at said some of [ at least ] communication 
terminals at the second going-down channel other than this first going-down channel. 
The mobile radio communication system which addresses the information included in 
the signal which arrives at the second going-up channel corresponding to this second 
going-down channel by which junction transmission was carried out to said base station, 
and is characterized by having the means which carries out junction transmission at the 
first going-up channel corresponding to said first going down channel. 
[Claim 2] said Administration Bureau -- said second [ the ] ■ getting down ■ a channel 
and said second going-up channel -■ vacant from the inside of a channel - choosing 
the channel information -■ the [ said ] -- a means specify in the information which gets 
down one and is transmitted to a channel -■ having ■ said means which carries out 
junction transmission " the -■ the [ which was specified in the information which gets 
down one and arrives at a channel ] - a mobile radio communication system including a 
means gets down two and choose a channel according to claim 1. 

[Claim 3] Said base station is a mobile radio communication system including a means 
to choose an information channel as said second going-down channel according to claim 
2, including a means by which said communication terminal chooses a control channel 
as said first going-down channel during communication link standby. 
[Claim 4] Said Administration Bureau is the mobile radio communication system 
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[ equipped with a means to specify the third going down channel further relayed to the 
third communication terminal to the second communication terminal after 
discriminating that the junction to the second communication terminal was established 
in the information which arrives at the first going-up channel fi:om one communication 
terminal ] according to claim 2 or 3. 

[Claim 5] The mobile radio communication system [ equipped with a means to make the 
information on a purport that replace with a control channel as said first going- down 
channel and said first going-up channel, and an information channel is specified as it 
when it hooks up to the waiting communication terminal and its communication 
terminal by the control channel and one of the waiting communication terminals is 
converted into a communication Unk condition by said Administration Bureau transmit 
to the control channel from said base station ] according to claim 3. 

[Claim 6] said communication terminal -- a communication link other waiting 
communication terminals ■- under junction it is ■ all of the communication terminals 
under the junction - a communication Unk — the mobile radio communication system 
[ equipped with a means to transmit the information on the purport which gets down 
and stops junction to a channel when an waiting communication terminal is converted 
into a communication hnk condition, and to stop junction ] according to claim 1. 
[Claim 7] Said communication terminal is a mobile radio communication system 
including a means to use the channel which it got down and was being used for the 
channel as an information channel after transmitting the information on the purport 
which gets down and stops junction to a channel according to claim 6. 
[Claim 8] said communication terminal - a communication link •- the mobile radio 
communication system according to claim 1 equipped with a means to search for the 
communication terminal for junction which should newly be connected, by the 
information channel when the base station which should newly waiting be connected at 
a control channel was searched when it is in a communication link condition and 
communication link quaUty is less than a predetermined value, and there was no base 
station which should be connected. 

[Claim 9] The communication terminal used for a migration communication mode 
according to claim 1 to 8. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Industrial Application] This invention is used as a mobile phone, a land mobile 
radiotelephone, and other migration communication modes. This invention is suitable 
for using for a digital communication method. This invention is suitable for using for a 
pubhc correspondence network. 
[0002] 

[Description of the Prior Art] The communication terminal in the conventional mobile 
radio communication link has the function of changing a condition in response to 
assignment of the information channel used in the wireless section, in case it converts 
into a communication link condition, in order that may get down from the control signal 
from a base station, a channel may receive as a basic function, a synchronization may be 
established by the synchronization information included in a control signal, and it may 
move to a communication link standby condition and a communication terminal may 
perform dispatch and arrival. 

[0003] This assignment is performed by the Administration Bureau which is equivalent 
to the higher-rank office of a base station, it gets down from a base station, and assigns 
using a channel, information is transmitted, the communication terminal which 
received this sets up an information channel, and it is supposed that a communication 
link will be started. Although the one Administration Bureau is prepared as a 
higher-rank office of two or more base stations here, it may hold in the interior of one 
base station physically for convenience. 

[0004] Degradation of the communication link quality produced when the situation that 
a blind zone as shown at drawing 9 between the area which a base station covers 
according to the complicated electromagnetic wave -propagation situation in mobile 
communication, since a communication Unk condition is materialized by direct 
connection between the base station in the wireless section and a movable 
communication terminal exists arises and a communication terminal advances into this 
insensible delay here, as a result communication link cutting may be caused. 
[0005] For example, when a blind zone as shown in drawing 9 exists, even if the 
communication terminal located in a blind zone switches on a power source, it cannot 
receive a control signal from any surrounding base station. Therefore, dispatch and 
arrival will become impossible and the function as a communication terminal will be 
lost, moreover, the location whose blind zone was not a blind zone at a certain event 
since a condition changed also in time ■ a degree - the situation which becomes a blind 
zone at the event is also produced- Although the base station 25 was newly added, or 
relocation which corrects the location of a base station had been performed as a 
conventional cure to such a problem as shown in drawing 11 as shown in drawing 10 , as 
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these cures, effectiveness was dramatically bad the cost-field. 

[0006] Moreover, the technique of preparing the base station for junction apart fi:om a 
base station is known to the very bad narrow specific area of electromagnetic wave 
propagation, for example like an underground motor pool. Although many 
communication terminals may advance like a basement car park and that 
electromagnetic wave propagation is always bad can moreover install this technique in 
a clear area, it is not realistic to expand even to the area into which communication 
terminals, such as shade of a building, do not necessarily advance in many cases. What 
installs in the construction site where a thing lasting to some extent is performed 
temporarily required is not suitable for the technique of preparing this base station for 
junction. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention is carried out to such a 
background and tends to solve the direct connection relation between the base station in 
the conventional migration communication system, and a movable communication 
terminal, the communication link impossible of the communication terminal resulting 
fi-om the blind zone produced between base station covering area with the complicated 
propagation property of an electric wave, and communication link cutting. 
[0008] This invention aims at offering the migration communication mode whose 
communication link is possible also about the communication terminal located out of 
the covering area of a base station. This invention aims at offering the method which 
can do a communication link economically also about the communication terminal 
located out of the covering area of a base station. 

[0009] Although it is located out of the covering area of a base station, when the 
communication terminal of the others located in the covering area of a base station and 
connection are possible for this invention, it aims at offering the migration 
communication mode which makes a communication link possible. This invention aims 
at mitigating a control load for a communication terminal performing a channel 
selection. This invention aims at the communication terminal itself being located in the 
covering area of a base station, being located in the other area, or offering the method 
which can be judged. 

[00 10] this invention -- one communication terminal -- a communication link - it aims 
at offering the method which can cope with it rationally [ when it is in a communication 
link condition and communication link quality deteriorates ] waiting. Junction 
transmission of the control signal passed from a base station is carried out out of base 
station covering area, and this invention aims at offering the method which can cover 
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the blind zone produced between old base station covering area. 
[0011] 

[Means for Solving the Problem] this invention ■■ one " more than -■ a base station (21 
22) - being movable - a communication terminal (11, 12, 13) " a base station " a 
higher-rank office " ****** a communication terminal - positional information " 
registration *• management *■ carrying out — one -- a ** ■- the Administration Bureau 
(•• 31 ") having had a mobile radio ■■ a communication link — using . Here, since 
Administration Bureau (31) is physically prepared into one base station, the function 
may be distributed and the Administration Bureau may be prepared into two or more 
base stations. 

[0012] The place by which it is characterized [ of this invention ] to some [ at least ] 
communication terminals (11 12) The means which carries out junction transmission of 
the information included in the signal transmitted to the first going-down channel from 
a base station (21) at the second going-down channel other than this first going-down 
channel, The information included in the signal which arrives at the second going-up 
channel corresponding to this second going-down channel by which junction 
transmission was carried out is addressed to said base station, and it is in the first 
going-up channel corresponding to said first going-down channel having had the means 
which carries out junction transmission. 

[0013] this invention -- the Administration Bureau -■ (31) -■ said second [ the ] - getting 
down " a channel and said second going up channel vacant from the inside of a 
channel ■■ choosing *- the channel information ■ the [ said ] " a means specify in the 
information which gets down one and transmits to a channel - having said means 
which carries out junction transmission -- the ■- the [ which was specified in the 
information which gets down one and arrives at a channel ] -- it can consider as a 
configuration equipped with a means gets down two and choose a channel. 
[0014] The configuration equipped with a means by which said base station chooses an 
information channel as said second going-down channel including a means to choose a 
control channel as said first going-down channel during communication link standby of 
the communication terminal (ll) which performs trunk connection is desirable. 
[0015] After Administration Bureau (31) discriminates that the junction to the second 
communication terminal was established in the information which arrives at the first 
going-up channel from one communication terminal, it can be considered as a 
configuration equipped with a means to specify the third going-down channel further 
relayed to the third communication terminal to the second communication terminal. 
[0016] When it hooks up to the waiting communication terminal and its communication 
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terminal by the control channel and one of the waiting communication terminals is 
converted into a communication Unk condition by said Administration Bureau, it can be 
equipped with a means to make the information on a purport that replace with a control 
channel as said first going down channel and said first going-up channel, and an 
information channel is specified transmit to a control channel fi:om a base station. 
[0017] said communication terminal " a communication link - other waiting 
communication terminals - under junction — it is ■ all of the communication terminals 
under the junction -- a communication hnk - when an waiting communication terminal 
is converted into a communication link condition, a configuration equipped with a 
means to transmit the information on the purport which gets down and stops junction to 
a channel, and to stop junction is desirable. 

[0018] In this case, after a communication terminal transmits the information on the 
purport which gets down and stops junction to a channel, it is desirable to consider as 
the configuration which uses that channel that it got down and was being used for the 
channel as an information channel. 

[0019] said communication terminal " a communication link " when the base station 
which should newly waiting be connected at a control channel is searched when it is in a 
communication Unk condition and communication link quality is less than a 
predetermined value, and there is no base station which should be connected, a 
configuration equipped with a means to search for the communication terminal for 
junction which should newly be connected by the information channel is desirable. 
[0020] Another viewpoint of this invention is a communication terminal used for the 
above-mentioned method, and also when a communication terminal is sold 
independently, it belongs to the range of this invention. 
[0021] 

[Function] By the method of this invention, the information included in the control 
channel transmitted from a base station reaches not only to the inside of the area which 
a base station covers but to its outside. Therefore, the communication terminal on the 
outside can also communicate using the base station. 

[0022] Moreover, it specifies in the information which the Administration Bureau is 
vacant, chooses the second going-down channel and the second going-up channel from 
channels, and makes transmit the channel information to the first going-down channel, 
the communication terminal for junction -- the [ said ] — the [ which was specified in the 
information which gets down one and arrives at a channel ] -- by getting down two and 
choosing a channel, a base station becomes possible [ managing all usable channels ], 
and the control load of channel selection setting out of a communication terminal 



7 



performed for accumulating is mitigated. 

[0023] Moreover, when a communication terminal chooses a control channel as said first 
going-down channel during communication link standby and the Administration 
Bureau chooses an information channel as the second going-down channel, it becomes 
possible to judge whether the communication terminal itself is located in base station 
covering area, or it is located in the other area. 

[0024] The information passed from a base station by specifying the third going-down 
channel further relayed to the third communication terminal to the second 
communication terminal after identifying that the junction to the second 
communication terminal was estabhshed in the information for which the 
Administration Bureau arrives at the first going up channel from one communication 
terminal It will not stop at the aforementioned range, but will pass in the range 
expanded as long as the empty channel existed, and a bhnd zone can be made small. 
[0025] It replaces with the control channel chosen as said first going-down channel and 
said first going up channel when it hooked up to the Administration Bureau by the 
control channel at the waiting communication terminal and its communication terminal 
and one of the waiting communication terminals was converted into a communication 
link condition. By making the information on a purport that an information channel is 
specified transmit to the control channel from a base station, in a communication link 
condition, an information channel will be used and the control signal fi'om a base 
station and the signal which a communication terminal sends and receives in a 
communication link condition will be distinguished. 

[0026] a communication terminal a communication link -- other waiting 
communication terminals -- under junction -- it is " all of the communication terminals 
under the junction - a communication hnk - the time of an waiting communication 
terminal being converted into a communication link condition -- being aUke - When a 
communication terminal is in a communication link condition by transmitting the 
information on the purport which gets down and stops junction to a channel, and 
stopping junction, junction transmission of the control signal from a base station will 
not be performed, but junction transmission of the signal which a communication 
terminal sends and receives in a communication link condition will be carried out. In 
this case, without performing opening detection of a channel, and a selection control, 
since it should not be used for the communication terminal of others [ channel / 
(information channel) / which was performing junction transmission till then / 
going-down ] till then, as it is, it can use in order [ that ] to get down, to go up a channel, 
to use as a channel and to transmit an information signal (to or communication 
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terminal which relays a high order) to a base station. 

[0027] a communication terminal " a communication link " searching for the 
communication terminal for junction which should newly be connected by the 
information channel, when the base station which should newly waiting be connected at 
a control channel is searched when it is in a communication link condition and 
communication link quality is less than a predetermined value, and there is no base 
station which should be connected - a communication terminal — a communication link 
- waiting or management at the time of lapsing into conditions other than a 
communication link condition is performed rationally. 
[0028] 
[Example] 

[Concept of this invention] This invention is the mobile radio communication system 
equipped with one or more base stations 21, a base station 22, the movable 
communication terminal 11, a communication terminal 12 and a communication 
terminal 13, and the one Administration Bureau 31 that does registration management 
of the positional information of each communication terminal as a higher-rank office of 
this base station, as shown in drawing 1 . The means which carries out junction 
transmission of the information included in the signal transmitted to the first 
going-down channel from a base station 21 at said some of [ at least ] communication 
terminals 11 and a communication terminal 12 by this invention here at the second 
going-down channel other than this first going- down channel. The information included 
in the signal which arrives at the second going- up channel corresponding to this second 
going- down channel by which junction transmission was carried out is addressed to said 
base station 21, and it is characterized by equipping the first going up channel 
corresponding to said first going down channel with the means which carries out 
junction transmission. 

[0029] the Administration Bureau 31 -- said second [ the ] -- getting down -■ a channel 
and said second going-up channel vacant -- from the inside of a channel ■- choosing ■- 
the channel information -- the [ said ] a means specify in the information which gets 
down one and is transmitted to a channel -- having -- said means which carries out 
junction transmission -- the ** the [ which was specified in the information which gets 
down one and arrives at a channel ] -- a means gets down two and choose a channel 
includes. 

[0030] A communication terminal 11 includes a means by which the Administration 
Bureau 31 chooses an information channel as said second going-down channel, 
including a means to choose a control channel as said first going-down channel during 
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communication link standby. 

[0031] The Administration Bureau 31 has a means to specify the third going-down 
channel further relayed to the third communication terminal 13 to the second 
communication terminal 12, after discriminating that the junction to the second 
communication terminal 12 was established in the information which arrives at the 
first going-up channel from one communication terminal 11. When it hooks up to the 
Administration Bureau 31 by the control channel at the waiting communication 
terminal 11 and its communication terminal 11 and one of the waiting communication 
terminal 12 or the communication terminals 13 is converted into a communication hnk 
condition, it has a means to transmit the information on a purport that replace with a 
control channel as said first going-down channel and said first going-up channel, and an 
information channel is specified to the control channel. 

[0032] a communication terminal 11 a communication link "- other waiting 
communication terminals 12 -- under junction ■■ it is -- the communication terminals 12 
under the junction, and all the communication terminals 13 *■ a communication hnk 
when the waiting communication terminal 11 is converted into a communication link 
condition, it has a means to transmit the information on the purport which gets down 
and stops junction to a channel, and to stop junction, a communication terminal 11, a 
communication terminal 12, and a communication terminal 13 ■- a communication link 
*• when the base station which should newly waiting be connected at a control channel 
is searched when it is in a communication link condition and communication link 
quality is less than a predetermined value, and there is no base station which should be 
connected, it has a means to search for the communication terminal for junction which 
should newly be connected by the information channel. 

[0033] Although the Administration Bureau 31 is independently expressed in this 
drawing 1 as base stations 21 and 22, it can prepare in the interior of base stations 21 or 
22 physically. The function of the Administration Bureau 31 is not one, and can also be 
distributed and prepared. 

[0034] The hardware configuration of a communication terminal is shown in drawing 2 . 
That is, an antenna 61 is connected to the transmission-and-reception common machine 
62. The transmission-and-reception common machine 62 is constituted by the 
directional coupler. Transmission and reception are changed by the high-speed change 
synthesizer 63. In addition, CODEC66 which encodes the control section 65 which 
performs various control, such as setting out of a channel, and the voice which were 
outputted and inputted, and is decrypted, and the TDMA circuit 64 where the access 
actuation to a wireless circuit was collected are included. 
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[0035] The system configuration of this invention example is shown in drawing 3 . The 
Administration Bureau 31 holds a base station 21, a base station 22, and a base station 
23 in the subordinate, respectively, and the Administration Bureau 31 and a base 
station 21 are connected by the wire circuit. Moreover, a wireless circuit connects 
between communication terminals 11-15 and base stations 21-23. 

[0036] [Radio-channel configuration] The configuration of a radio channel is shown in 
drawing 4 . Two kinds, the control channel used for communication of a control signal 
between a base station and a communication terminal into base station covering area 
and the information channel used for communication of an information signal, are used. 
The axis of ordinate of drawing 4 is a firequency, and an axis of abscissa shows time 
amount. That is, each firequency is divided into the channel in time sharing. 
[0037] An information channel consists of two or more channel groups (TCH-lin 
drawing 3 -TCH-N). Each channel group is realized per firame and one frame is divided 
into UpUnk and Downlink. Uplink of this control channel is equivalent to the 
above-mentioned first going-up channel, and this DownHnk is equivalent to the 
above-mentioned first going down channel. This Uplink and DownUnk consist of four 
slots, respectively. Each slot is 256 bits as an example. This applies to the radio channel 
used with the migration communication system by the digital method. 
[0038] [Junction of a control signal] The junction procedure of a control signal is shown 
in drawing 5 . A communication terminal 12 and a communication terminal 13 are 
communication terminals located outside base station covering area, and since the 
control signal from a base station 21 is unreceivable, even if they switch on a power 
source, they cannot establish a synchronization. Then, the communication terminal 11 
located in base station covering area in the control signal passed fi:om a base station 21 
relays. 

[0039] The control signal which communicates between the Administration Bureau 
outside drawing and a communication terminal is constituted by synchronization 
information, base station information, junction number-of- stages information, and 
various control information (a dispatch demand, an arrival-of-the-mail demand, location 
registration, advice of new synchronous establishment, advice of communication link 
setting-out initiation, advice of a retransmission demand). By relaying this control 
signal, the communication terminals 12 and 13 located in a blind zone can establish a 
synchronization . 

[0040] A communication terminal 11 is a communication terminal located in base 
station covering area, and the control signal sent out for the communication terminal 12 
to which a communication terminal 11 is located in a blind zone, and a communication 
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terminal 13 is sent out from a base station 21 in the empty channel 403 in Uplink of 
channel group TCH-1 chosen by the Administration Bureau (outside of drawing) out of 
two or more usable information-channel group TCH l which were shown by drawing 4 
and which are set up beforehand " TCH-N. In a communication terminal 12, it is 
received in the channel 411 of information-channel group TCH-1, and junction 
transmission of this control signal is carried out in the channel 414 in 
information-channel group TCH-2. 

[0041] In drawing 5 , the frequency to which a control signal is transmitted is CCH, and 
the frequencies to which an information signal (a control signal is also transmitted in 
the case of junction) is transmitted are TCHl, TCH2, and TCH3, respectively. Although 
TCHl and TCH2 are shown in drawing at two lines, respectively, this is the same 
frequency, respectively. 

[0042] In drawing 5 , the above-mentioned first going-down channel is equivalent to a 
channel 402, and the above-mentioned first going-up channel is equivalent to a channel 
401. The above-mentioned second going-down channel is equivalent to a channel 403, 
and the above-mentioned second going-up channel is equivalent to a channel 404. The 
above-mentioned third going-down channel is equivalent to a channel 414, and the 
above-mentioned third going-up channel is equivalent to a channel 413. 
[0043] As long as it is vacant in an information channel and there is a channel hereafter, 
sequential junction of the control signal is carried out by the same procedure at the n-th 
channel. Since a control signal is sent out, an information channel is used because the 
control signal which a base station sends out in base station covering area, and the 
control signal which a communication terminal sends out are intermingled when a 
control channel is used for a loan. 

[0044] About selection of the information channel which sends out a control signal, even 
if a local station is the same as that of the channel group currently used for the station 
of a high order, and transmission and reception toward a base station, junction 
transmission is attained by sending out a control signal in different timing (channeO- 
That is, I hear that it will not matter if the timing of channels 411 and 413 differs from 
TCH l in a communication terminal 12 even if TCH-2 are the same, and it is. Even 
when a different channel group is chosen as the reverse, a control signal cannot be sent 
out in the same timing as a higher-rank office and the timing (channel) which have been 
transmitted and received. A thing equipped with 1 set of transmitter-receiver mostly 
comes out, and this depends the present communication terminal on a certain thing. 
[0045] [Basic actuation of a communication terminal] A flow chart shows basic actuation 
of a communication terminal to drawing 6 . The communication terminal judged that a 



12 



power source cannot be switched on, and the signal from a base station cannot be 
received in a control channel at step 71, but the local station is located in a blind zone 
scans an information channel by step 72, and when it detects an above-mentioned 
control signal (step 73), it can carry out synchronous establishment (step 74). The 
communication terminal which established the synchronization performs the junction 
transmitting step 77 of a control signal itself received for the communication terminal 
further located in the blind zone of the outside. 

[0046] Moreover, although a control signal is relayed periodically, since each 
communication terminal which is relaying the control signal is not necessarily 
communicating between communication terminals, various data which need a 
communication link are not relayed in the same channel as a control signal. In case it 
actually communicates, a communication link will be established, and a communication 
link will be started. However, about the signal junction at the time of setting up the 
communication hnk which needs junction, it omits according to the junction procedure 
which stated until now. 

[0047] [Location registration] Although the communication terminal which established 
the synchronization shall perform location registration promptly, when having required 
trunk connection, by the location registration in this invention, it it not only sends out 
ID information on a communication terminal (identification information), but acts as 
intermediary by the communication terminal which is acting as intermediary adding ID 
information on own. It becomes possible to carry out unitary management of the initial 
entry between communication terminals by the Administration Bureau by this. 
[0048] The control procedure of a base station until the communication terminal 
described above transmits the control signal from a base station to drawing 7 , and a 
communication terminal is shown. The communication terminal 11 which ID 
information and synchronization information of a base station 21 are included in the 
control signal 50 passed from the base station 21, and received this establishes a 
synchronization, and performs a location registration demand. The communication 
terminal 11 which the activity information on the advice of location registration 
completion of a communication terminal 11 and an information channel is included in 
the control signal 52, and received this judges that junction is possible using the empty 
information on a channel, and notifies the purport in which junction is possible to base 
station 21 with a control signal 53. A communication terminal 11 assigns the 
information channel to which the carrier beam base station 2 1 uses this for junction, 
and transmits the channel information with a control signal 54. The information 
channel by which this was assigned to the carrier beam communication terminal 11 by 
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the base station 21 is set up, and junction transmission is started with a control signal 
55. Base station 21ID, synchronization information, and indirect communication 
terminal HID are contained in a control signal 55. 

[0049] After powering on, although a communication terminal 12 performs sense of a 
control channel, since it cannot receive a control signal, it receives the control signal 55 
which senses an information channel and a communication terminal 11 transmits. A 
synchronization is established here and a location registration demand is performed. 
The communication terminal 12 which the activity information on the advice of location 
registration completion of a communication terminal 12 and an information channel is 
included in the control signal 57, and received this judges that junction is possible using 
the empty information on a channel, and notifies the purport in which junction is 
possible to base station 21 with a control signal 53. A communication terminal 12 
assigns the information channel to which the carrier beam base station 21 uses this for 
junction, and transmits the channel information with a control signal 54. The 
information channel by which this was assigned to the carrier beam communication 
terminal 12 by the base station 21 is set up, and junction transmission is started with a 
control signal 58. Base station 21ID, synchronization information, indirect 
communication terminal HID, and indirect communication terminal 12ID are 
contained in a control signal 55. 

[0050] Moreover, although the bold arrow shows the electric-wave scope, Scope A 
corresponds to a base station 21, Scope B corresponds to a communication terminal 11, 
and Scope C supports the communication terminal 12. 

[0051] [Junction control at the time of sending and receiving] The connection relation 
between the stations used for the junction of a control signal is defined as a sublink in 
distinction from a actual communication link. The example of a communication link and 
a sublink is shown in drawing 8 . About the sending and receiving of a communication 
terminal, about the communication terminal located in base station covering area, since 
the control signal from a base station is receivable, sending and receiving can be 
performed according to the control signal. The communication terminal located in a 
blind zone becomes possible [ performing sending and receiving using a sublink by 
considering that the higher rank office of a local station is a temporary base station ]. 
[0052] In case a communication link is actually started fi:om communication of the 
control signal by the side of a network, it becomes possible to communicate also about 
the communication terminal located in a blind zone by using for a communication Hnk 
the information channel which was being used for the sublink until now as it is. 
[0053] In drawing 8 (a), in case a communication terminal 130 sends, specifically, a 
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dispatch demand signal is sent out to the Administration Bureau. For communication 
link setting out, with reference to the link connection information related to a 
communication terminal 130, the Administration Bureau which received this 
determines a communication link, and sends out the advice signal of communication 
link setting-out initiation to the communication terminal 111 and communication 
terminal 122 which participate in communication link formation. Although the subUnk 
was formed until now in relation to the communication terminal 130, the 
communication terminal 122, and the communication terminal 111, the advice signal of 
new synchronous establishment for urging new sublink detection is sent out to the 
communication terminal 123 and communication terminal 131 which do not participate 
in communication link formation. The communication terminal 123 and communication 
terminal 131 which received this start sublink detection actuation, scan an information 
channel, and when they detect the control signal which other communication terminals 
send out, they are added to the new sublink 21-112-123-131 ( drawing 8 (b)). 
[0054] The communication terminal 111 which, on the other hand, received the advice 
signal of communication link setting-out initiation from the Administration Bureau, 
and a communication terminal 122 start the actuation which sets up a communication 
link. Thereby, the communication link 21-111-122-130 in drawing 8 (b) is estabhshed. 
Moreover, in the case of arrival of the mail, the Administration Bureau determines a 
communication Unk with reference to link connection information, and the subsequent 
procedure is the same as that of the time of dispatch. 

[0055] When the mobile station is relaying the control signal, namely, forms the sublink, 
two or more lower-rank offices can be held, therefore, when arrival of the mail starts a 
local station in the situation which forms the sublink As opposed to the communication 
terminal which is located more than a lower-rank office and this level (that is, the count 
of junction less than [ a communication terminal and the same number concerned, or 
it ]), and forms the sublink The signal (advice signal of new synchronous establishment) 
of the purport which newly synchronizes with communication terminals other than a 
local station is transmitted to all the communication terminals that are participating in 
link setting out of the communication terminal concerned with reference to the link 
connection information between stations which the Administration Bureau holds. 
[0056] Moreover, although a dispatch demand signal is transmitted to the 
Administration Bureau in case a local station sends a sublink in the situation which 
form and is, the Administration Bureau which received the dispatch demand signal 
from a communication terminal sends out the advice signal of new synchronous 
establishment to all the communication terminals that are participating in hnk 
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connection with the same procedure as the time of arrival of the mail. However, both 
sending and receiving shall send out the advice signal of communication link setting out 
initiation to the communication terminal which participates in estabHshment of a 
communication link. For example, when arrival of the mail starts a communication 
terminal 123 in drawing 8 (a), connection setting out called 2 1-111- 123 in a 
communication link is performed. Therefore, a communication link setting-out start 
signal is sent out to the communication terminal 111 which participates in 
communication link setting out from the Administration Bureau. Moreover, the 
Administration Bureau sends out the advice signal for new synchronous establishment 
until now to a communication terminal 123, the communication terminal 131 which was 
participating in formation of a subhnk directly and the communication terminal 122 
which was involving indirectly, and a communication terminal 130. By the above, each 
communication terminal goes into detection actuation of other trunk connection, or 
communication Unk setting-operation with the directions from the Administration 
Bureau. 

[0057] The sending and receiving of a communication terminal are performed as follows 
during the junction which forms the communication link. Although the communication 
terminal for junction is in a communication link standby condition fundamentally as 
already stated, the communication terminal which was going to send the 
communication link of other communication terminals during junction actually 
interrupts junction transmission of the signal from a communication terminal for a local 
station during the communication link with the signal from a base station side, uses the 
communication link set up until now, and sends out a dispatch demand signal to the 
Administration Bureau. The Administration Bureau which received this sends out the 
advice signal of new synchronous establishment towards the communication terminal 
which is participating in communication link formation. A communication terminal 
shifts this to a sublink formation condition during carrier beam former communication 
link junction. 

[0058] The Administration Bureau sends out the advice signal of a retransmission 
demand to the communication terminal which was communicating, and it urges setting 
up other communication links again. The communication Unk suspended when the 
communication link was established by the procedure which the communication 
terminal started the actuation which scans other channels again for new 
communication hnk establishment, and mentioned this above during the carrier beam 
former communication link is resumed. 

[0059] When a call in starts during junction of the communication hnk of other 
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communication terminals, the communication link till then is once suspended by the 
Administration Bureau, and the Administration Bureau sends out the advice signal of 
new synchronous establishment towards the communication terminal which is 
participating in communication link formation. A communication terminal shifts this to 
a sublink formation condition during carrier beam former communication link junction. 
[0060] The Administration Bureau sends out the advice signal of a retransmission 
demand to the communication terminal which was communicating, and it urges setting 
up other communication links again. The communication Unk suspended when the 
communication link was established by the procedure which the communication 
terminal started the actuation which scans other channels again for new 
communication Unk estabUshment, and mentioned this above during the carrier beam 
former communication link is resumed. 

[0061] Although the fundamental procedure explained by dispatch that it stated above, 
since he can understand similarly as a response procedure of this procedure, 
explanation is omitted by the destination side. 

[0062] [Junction control at the time of indirect communication quality degradation] 
When the quality of a wireless circuit deteriorates with the advent of migration of a 
communication terminal or the communication terminal for junction, or an 
electromagnetic-interference object etc., the communication link and radio channel 
under communication link are changed. Specifically, the communication terminal which 
detected degradation of circuit quality during the communication link, or the 
communication terminal for junction detects the control signal which a circumference 
communication terminal sends out in the time slot which is not used for a current 
communication hnk or junction. As for this, the communication terminal which accepted 
level degradation beyond a certain set up threshold detects the control signal which 
other communication terminals send out promptly. At this time, even if the 
communication terminal concerned is under communication Unk, it does not suspend a 
communication link temporarily. The communication terminal which succeeded in 
synchronous detection sends out the information to the Administration Bureau. The 
link used at this time is a sublink detected newly. 

[0063] Using the information on the circuit quality sent from a communication terminal 
(for example, electric-wave receiving level), the Administration Bureau sends out the 
advice signal of communication Unk setting-out initiation to the communication 
terminal which needs communication link modification, when it is judged that it is 
necessary to change a communication link. Moreover, it participates in formation of the 
old communication link, the advice signal of new synchronous estabUshment is sent out 
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to the communication terminal which is not related to a new communication link, and it 
urges shifting to a sublink formation condition. 

[0064] For example, in drawing 8 (b), although a communication terminal 130 is 
communicating, as a result of a communication terminal's 130 detecting degradation of 
circuit quaUty and detecting the control signal which a circumference communication 
terminal sends out, when the control signal which a communication terminal 121 sends 
out is detected, a communication terminal 130 transmits the circuit quality under 
communication hnk, and the circuit quality information of a new detection control 
signal to the Administration Bureau through the sublink 121- 110-21 now. When the 
carrier beam Administration Bureau accepts communication link modification of a 
communication terminal 130 for this, the Administration Bureau sends out the advice 
signal of communication link setting-out initiation to the communication terminal 12 1 
and communication terminal 110 which participate in new communication link 
formation. Moreover, to the communication terminal 122 and communication terminal 
111 which have so far participated in formation of a communication link, the advice 
signal of new synchronous establishment is sent out, and it is made to shift to a sublink 
formation condition. Consequently, the communication link root is changed and will be 
in the condition of drawing 8 R> 8 (c). With the procedure described above, 
communication link modification at the time of circuit quality degradation is attained. 
[0065] 

[Effect of the Invention] If another communication terminal which can relay a signal to 
a perimeter exists when the communication terminal is located in a blind zone, when 
this another communication terminal performs trunk connection, this invention 
establishes a synchronization and has the effectiveness which can communicate Uke the 
time of being located in base station covering area. 

[0066] The communication link of this invention is possible also about the 
communication terminal located out of the covering area of a base station. Although it is 
located out of the covering area of a base station, when the communication terminal of 
the others located in the covering area of a base station and connection are possible for 
this invention, it can make a communication Unk possible. 

[0067] As a communication terminal for junction, inside one enterprise, to the 
electric wave bhnd zone region in a building, this invention can use it simple, as trunk 
connection is performed. Even if the communication terminal which uses the 
communication terminal furnished to the automobile which self owns as a 
communication terminal for trunk connection, carries it, and moves advances into the 
location which an electric wave does not reach, this invention can be used as it 
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communicates. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The method conceptual diagram of this invention example. 

[Drawing 2] Hardware configuration drawing of this invention example communication 

terminal. 

[Drawing 3] System configuration drawing of this invention example. 

[Drawing 4] The radio-channel block diagram of this invention example. 

[Drawing 5] Drawing explaining trunk connection control of this invention example. 

[Drawing 6] The flow chart explaining fundamental actuation of this invention example 

communication terminal. 

[Drawing 7] Control sequence drawing of this invention example method. 

[Drawing 8] Drawing explaining the communication link and sublink of this invention 

example method. 

[Drawing 9] Drawing explaining a base station and an electric- wave blind zone. 
[Drawing 10] Drawing explaining covering an electric-wave blind zone by the addition 
of a base station. 

[Drawing 11] Drawing explaining covering an electric-wave blind zone by relocation of a 
base station. 

[Description of Notations] 

11, 12, 13, 14, 15 Communication terminal 

21, 22, 23 Base station 

31 Administration Bureau 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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